Influence of vaccination on the nitric oxide response of gilthead seabream following infection with Photobacterium damselae subsp. piscicida.
The nitric oxide (NO) response of vaccinated and non-vaccinated juvenile gilthead seabream was studied in vivo and the NO response of isolated kidney macrophages of fish was studied in vitro. Fish were vaccinated with formalin-killed Photobacterium damselae subsp. piscicida (Pdp) with or without Freund's incomplete adjuvant (FIA) and control fish received phosphate buffered saline (PBS). Thirty days later, fish were injected with a sublethal dose of Pdp and 3 fish/group were bled at time periods thereafter and serum nitrite and citrulline levels were determined as a measure of the NO response. All infected groups showed an increase in NO metabolites from 6h to 27 days, with peak levels at 24 h. However, the response in bacterin-vaccinated fish was significantly higher than in the non-vaccinated group and the bacterin plus FIA resulted in a further significant enhancement. Similarly enhanced NO responses were produced in vitro by isolated macrophages obtained from vaccinated compared with non-vaccinated fish 30 days after vaccination following infection, with the response in macrophages from fish vaccinated with the bacterin plus FIA being significantly higher than those from fish vaccinated with the bacterin alone. Thus, vaccination resulted in an enhanced NO response to infection with Pdp in vivo and in vitro. Furthermore, the level of protection of fish to experimental challenge with virulent Pdp correlated with the level of the NO responses in the different groups.